Abstract-Experimental Studies of Heat Transfer of CNT (Carbon Nano Tube) Water based Nanofluid in a Shell and Tube Heat Exchanger and double pipe heat exchanger has been performed by varying flow rate and concentration of nanoparticles from 2 LPM to 4 LPM and 0.1% to 0.3% by volume respectively at ambient temperature. The increment in heat transfer coefficient was determined for both cases and compared. It was found that the increment in heat transfer performance in shell and tube heat exchanger is better in comparison to double pipe heat exchanger.
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I. INTRODUCTION
In many power generations, manufacturing etc. industries fluid heating and cooling plays a very important and crucial role. Commonly these industries used water, ethylene glycol, oil as the heat transfer fluid but they have very poor heat transfer properties. To increase the heat transfer properties of these fluids solid particles are mixed into it as they have higher thermal conductivities. The commonly used particles that are used to increase the heat transfer property are CNT, Al 2 O 3 , ZnO, CuO, TiO 2 etc. Out of these particles the heat transfer is found maximum in case when CNT is mixed in the fluid due to its very high thermal conductivity. Clogging of flow channels, erosion of pipelines etc. are some of the major hurdles that arise due to the small size of the particles. Because of such issues practically suspended particles slurries have not utilized in industries. Many scientists and researchers have done a numerous work in this field and found nanofluids to be a better option for using in the heat exchanger [1] . [2] Li and Xuan have performed experiments to enhance the heat transfer coefficients using Cu water nanofluids in heated tube and observed an increase of 60% in the value of heat transfer coefficients when compared to pure water both in laminar and turbulent flow. The heat transfer experiments are generally done using heat exchangers like shell and tube heat exchanger, double pipe heat exchanger etc. for example [3] the effect of α-Al 2 O 3 in both double pipe and shell and tube heat exchanger. Different papers focused on experimental investigation in both laminar [5] - [8] and turbulent regimes [9] , [10] of Nano fluids convection reported in literature. In this study, the enhancement of convective heat transfer was done using CNT water Nanofluid flowing in a shell and tube heat exchanger and double pipe heat exchanger. The effect of concentration of CNT nanoparticles and flow rates on convective heat transfer was investigated for both the heat exchanger and was compared.
II. EXPERIMENTAL

A. Materials
The chemicals procured from Glaxo Chemicals Ltd., India. The size of CNT used was 5-10 nm and was 95% pure. Triton X-100 was used as a mixing agent. Fig. 2 shows the experimental apparatus for the study of variation in heat transfer coefficient using CNT nanoparticles. Shell and tube heat exchanger and double pipe heat exchanger were used in turbulent flow region. The shell and tube heat exchanger and double pipe heat exchanger both consists of a test section having dimensions straight steel tube with 12.7 mm inner diameter and 0.5 m length in case of shell and tube heat exchanger and straight steel with inner tube dimension do = 18mm, di = 15mm and outer tube dimension Do = 36mm, Di = 132mm. The length of both the tubes are 1.5m in case of double pipe heat exchanger, a pump, a reservoir tank and a circulator. A 150mm thick insulation was done on both the heat exchange for minimization of heat loss form tube to ambient. For the measurement of the wall temperature of the steel tube and the mean temperature of the fluids at the inlet four thermocouples were used in both heat exchangers. The flow rate of the fluids was kept in the range from 2 to 4LPM. Heated fluid was re-circulated to keep constant temperature at the inlet of the test section. The composition of CNT nanoparticle in water was varied from 0.1% to 0.3% by volume. The experimental data were used to calculate the Nusselt number and Reynolds number of Nanofluid for various nanoparticle volume concentrations. The thermo physical properties were calculated on mean bulk temperature of Nanofluid. Equation 1, 2, 3 and 4 were used to evaluate the effective viscosity, density, heat capacity and thermal conductivity and the results were tabulated in Table I. 1. Viscosity of Nano fluid: -Drew and Pass man relation [11] : 
B. Experimental Set-up
3. Heat Capacity equation :Xuan and Roetzel [13] :
4. Effective thermal conductivity: Yu and Choi Model [14] :
III. RESULTS AND DISCUSSION
All the experimental runs were performed at ambient temperature 32±3oC using CNT/water nanofluid. The experiments were done at different nanoparticle concentration (0.1% to 0.3% by volume) and flow rate (2-4 LPM) in both shell & tube heat exchanger and double pipe heat exchanger. The comparative studies of increment in heat transfer performance were done and the results are summarized below. The effect of nanoparticle concentration in base fluid and flow rate of nanofluid on the increment of nusselt number with Reynolds number is shown in Fig. 3 and Fig.  4 for shell & tube heat exchanger and double pipe heat exchanger respectively. This may be due to improved thermo physical properties of the mixture with respect to the base fluid yields in the increase in heat transfer and Nusselt Number. [16] , [17] shows similar result. Fig. 5 shows the comparison of increase in Nusselt number in shell and tube heat exchanger and double pipe heat exchanger at different flow rate. The increase in Nusselt number in case of shell and tube heat exchanger at same Reynolds number in comparison to double pipe heat exchanger. 
A. Effect of Concentration of Nanoparticles and Flow Rate
B. Effect of Heat Exchanger in Increment of Nusselt Number
IV. CONCLUSION
The convective heat transfer coefficient of CNT/water nanofluid in shell and tube heat exchanger and double pipe heat exchanger was determined experimentally. By the above stated results the following conclusions are made:
1.
In case of both the heat exchanger as the concentration of nanoparticle in water increases it increases the heat transfer coefficient of the nanofluid.
2.
The increase of heat transfer coefficient also depends proportionally on the flow rate of the nanofluid.
3.
The heat transfer performance of CNT/water nanofluid in a shell and tube heat Exchanger is approximately 24% higher in comparison to double pipe heat exchanger. 
